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B a c t e r i a l  Penet ra t ion  o f  Robbins-tt BCO F i l t e r  

Fo l l ow ing  the  f i n a l  s t e r i l i z a t i o n ' o f  an i n t e r p l a n e t a r y  space v e h i c l e  

t h e  e thy lene ox ide- f reon miplture, because o f  i t s  heavy weight, must be 

removed from t h e  c r a f t  p r i o r  t o  f l i g h t .  The gaseous m ix tu re  w i l l  be re -  

p laced w i t h  n i t rogen,  a much l i g h t e r  gas. I n  o rder  t o  assure tha t  the  

n i t r o g e n  used f o r  t h i s  purpose i s  s t e r i l e ,  i t  must be passed through an 

e f f i c i e n t  f i l t e r  be fore  e n t e r i n g  the  shroud cover ing  the  space c r a f t .  

The Robbins B C O  f i l t e r  was se lected as a p o t e n t i a l  f i l t e r  f o r  t h i s  

system. A t  t he  request o f  M r .  George Hobby and R o l f  Hastrup o f  J e t  

Propu ls ion  Laboratory, two Robbins BCO c a r t r i d g e s  were evaluated by P 

t e c t i o n  Branch t o  determine t h e i r  e f f i c a c y  i n  removing m i c r o b i a l  p a r t  

f rom a i r .  The r e s u l t s  o f  these t e s t s  a r e  the  sub jec t  o f  t h i s  repo r t .  

0- 

c l e s  

Desc r ip t i on  

The BCO f i 1 t e r  i s  contained i n  a 94 inch p e r f o r a t e d  cy1 i nder 2$ inches 

i n  diameter and i s  made o f  unbonded f i b e r g l a s s  PPG grade B-363 r o l l e d  around 

a pe r fo ra ted  c e n t r a l  d ischarge tube. The f i l t e r  appears t o  be durab le  and 

we1 1 const ructed.  

7'r Robbins Av ia t ion ,  Inc., 2350 East 38 th  St reet ,  Los Angeles 58, C a l i f o r n i a  
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Exper i menta 1 

The f i l t e r  was suspended i n s i d e  a 1500 l i t e r  P l e x i g l a s  aerosol  chamber 

and the  f i l t e r  d ischarge connected t o  a tube lead ing  t o  t h e  ou ts ide  o f  the  

t e s t  chamber. Th is  tube was connected- to  a sampl ing plenum, a f l o w  meter 

and a vacuum source. 

When t e s t i n g  the  f i l t e r s ,  an aerosol  o f  E. q l o b i q i i  spores was generated 

i n  t h e  t e s t  chamber and maintained a t  an average concen t ra t i on  o f  2.1 x lo5  

organisms per  l i t e r  f o r  t he  d u r a t i o n  o f  t he  30 minu te  t e s t s .  The p a r t i c l e  

s i z e  ranged f rom one t o  f i v e  microns i n  diameter. I n  the  f i r s t  se r ies  o f  

t e s t s  f o r  each f i l t e r ,  a i r  was drawn through the  f i l t e r  a t  a r a t e  of 3 cfm 

and i n  the  second se r ies  i t  was drawn through a t  a r a t e  o f  0.3 cfm. 

I\ 

Samples o f  the  cha l leng ing  aerosol  i n s i d e  t h e  chamber and samp 

the  f i l t e r e d  a i r  i n  the  sampling plenum were taken cont inuous ly  dur  

each 30 minute t e s t .  The sampling r a t e  was'10 l i t e r s  per  minute f o  

30 minutes o r  a t o t a l  sample volume o f  '300 1 i t e r s .  

es o f  

ng 

the  

The samples were assayed by standard b i o l o g i c a l  l abo ra to ry  techniques. 

Resul ts  and Conclusions 

Table I shows the  aerosol  concen t ra t i on  be fo re  and a f t e r  f i l t e r i n g  and 

shows the  per  cent pene t ra t i on  f o r  each o f  the  t w a  f i l t e r s  tested.  The 

d i f f e r e n c e  i n  pene t ra t i on  a t  t he  h igh  and low f l o w  ra tes  i s  not  considered 

s i g n i f i c a n t .  

The' r e s u l t s  o f  these t e s t s  i n d i c a t e  t h a t  t h i s  f i l t e r  i s  as  e f f i c i e n t  as 

o the r  commercial u l t r a - h i g h  e f f i c i e n c y  f i l t e r s  for the removal o f  b i o l o g i c a l  

p a r t i c l e s  1 micron o r  l a rge r  i n  diameter.  
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Table I. 

Bacterial Penetration of  Robbins Filter BCO 

Filter Test A i r  Flow Aerosol Conc. Orq/Liter Penet rat ion . 
No. No. Rate Before F i 1 ter After Filter Per Cent 

c f m  

1 1 
2 
3 
4 
5 
6 
7 

8 
9 
10 

2 1 
2 
3 
4 

5 
6 
7 

3 
3 
3 
3 
3 
3 
3 

0.3 
0.3 
0.3 

3.0 
3.0 
3 . 0  
3.0 

0.3 
0.3 
0.3 

252,000 
3 13,300 
295,600 

124,300 
153,300 
155,300 

277,600 

1 go, 000 
201,000 
194,330 

230,000 
225,660 
221,000 
2 14,330 

204,330 
176,660 
161,000 

0.023 
0.013 
0.003 
0.01 
0.007 
0.003 
0.003 

Average 

0 
0 
0 

Average 

0 
0 
0 
0.003 

Average 

0 
0 
0 

Average 

0. ooooog2 
0.0000042 
0.000001 1 
0.0000036 
0.0000053 
0.000002 1 
0.000002 1 

0.0000039 

< 0.0000017 
< 0.0000016 
< 0.0000016 

< 0.00000163 

< 0.0000014 
< 0.0000014 

0,00000 15 
< 0.0000015 

< 0.00000145 

< 0.0000016 
< 0.0000018 
< 0.0000020 

< 0.0000018 


